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Note: Loess deposits, comprising the Peoria, Roxana, 
and Loveland silts, cover uplands near the northern 
edge of the map. Loess is not shown on this map.
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from which subsurface data were obtained
Stratigraphic boring (ISGS)
Water well
Engineering boring
Dry oil test hole 
Numeric label indicates total depth of boring in feet. 
Borings with samples (S), geophysical log (G), or core (C).
Unit label denotes formation at bottom (Tcw, Claiborne/Wilcox; 
Tpc, Porters Creek Clay/Clayton; O_k, Knox Group; Koc, Owl 
Creek; Km, McNairy; Dnh, New Harmony; br, bedrock). 
Dot indicates location accurate within 100 feet.
Line Symbols
Dashed where inferred, dotted where concealed
Contact
Line of cross section
Note: Well and boring records are on file at the ISGS Geological Records Unit 
and are available online from the ISGS Web site. 
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il
s 
(n
ot
 id
en
ti
fi
ed
 in
 lo
gs
).
 A
 li
tt
le
 g
re
en
is
h 
gr
ay
 s
ha
le
 is
 p
re
se
nt
.
Pl
at
tin
 L
im
es
to
ne
 O
f 
M
id
dl
e 
O
rd
ov
ic
ia
n 
ag
e,
 th
e 
P
la
tt
in
 is
 5
16
 to
 6
14
 
fe
et
 o
f 
li
th
og
ra
ph
ic
 to
 v
er
y 
fi
ne
-g
ra
in
ed
 li
m
es
to
ne
 a
nd
 le
ss
er
 d
ol
om
it
e 
th
at
 
is
 m
ot
tl
ed
 m
ed
iu
m
 to
 d
ar
k 
br
ow
ni
sh
 g
ra
y 
an
d 
ye
ll
ow
is
h 
br
ow
n.
 O
st
ra
co
ds
 
an
d 
co
ra
ls
 w
er
e 
no
te
d.
 A
n 
in
te
rv
al
 o
f 
ar
gi
ll
ac
eo
us
 li
m
es
to
ne
 h
av
in
g 
th
in
 
br
ow
n 
sh
al
e 
la
ye
rs
 in
 th
e 
lo
w
er
 P
la
tt
in
 p
ro
ba
bl
y 
is
 th
e 
M
if
fl
in
 M
em
be
r. 
T
he
 b
as
al
 P
ec
at
on
ic
a 
M
em
be
r 
is
 le
ss
 a
rg
il
la
ce
ou
s.
 
Jo
ac
hi
m
 L
im
es
to
ne
 T
hi
s 
M
id
dl
e 
O
rd
ov
ic
ia
n 
un
it
 is
 3
07
 to
 3
58
 f
ee
t o
f 
li
m
es
to
ne
 a
nd
 d
ol
om
it
e 
th
at
 is
 la
rg
el
y 
da
rk
 b
ro
w
n 
an
d 
gr
ay
is
h 
br
ow
n 
an
d 
ar
gi
ll
ac
eo
us
 to
 fi
ne
ly
 s
an
dy
. T
he
 J
oa
ch
im
 c
on
ta
in
s 
m
or
e 
do
lo
m
it
e 
th
an
 
th
e 
P
la
tt
in
, a
nd
 th
e 
lo
w
er
 p
ar
t b
ec
om
es
 in
cr
ea
si
ng
ly
 s
an
dy
 w
it
h 
a 
li
tt
le
 
sa
nd
st
on
e 
pr
es
en
t. 
D
ut
ch
to
w
n 
L
im
es
to
ne
 T
he
 D
ut
ch
to
w
n 
is
 1
33
 to
 1
64
 f
ee
t t
hi
ck
 a
nd
 
re
se
m
bl
es
 th
e 
Jo
ac
hi
m
, b
ut
 th
e 
li
m
es
to
ne
 a
nd
 d
ol
om
it
e 
ar
e 
ne
ar
ly
 b
la
ck
 
an
d 
ve
ry
 s
an
dy
 th
ro
ug
ho
ut
. S
an
d 
gr
ai
ns
 a
re
 r
ou
nd
ed
 a
nd
 f
ro
st
ed
. D
ar
k 
sh
al
e 
la
m
in
ae
 a
nd
 o
st
ra
co
ds
 a
re
 re
po
rte
d.
 
St
. P
et
er
 S
an
ds
to
ne
 T
hi
s 
di
st
in
ct
iv
e 
un
it
, o
f 
ea
rl
y 
M
id
dl
e 
O
rd
ov
ic
ia
n 
ag
e,
 is
 c
om
po
se
d 
of
 fi
ne
 to
 c
oa
rs
e 
qu
ar
tz
 g
ra
in
s 
th
at
 a
re
 f
ro
st
ed
 a
nd
 w
el
l-
ro
un
de
d.
 C
ol
or
 v
ar
ie
s 
fr
om
 w
hi
te
 to
 li
gh
t y
el
lo
w
is
h 
an
d 
or
an
ge
. T
he
 
sa
nd
st
on
e 
is
 la
rg
el
y 
in
co
he
re
nt
 o
r 
w
ea
kl
y 
ce
m
en
te
d.
 T
hi
ck
ne
ss
 is
 1
31
 to
 
14
0 
fe
et
.
E
ve
rt
on
 F
or
m
at
io
n 
T
he
 E
ve
rt
on
, t
he
 b
as
al
 M
id
dl
e 
O
rd
ov
ic
ia
n 
un
it
 in
 
Il
li
no
is
, i
s 
ab
ou
t 7
5 
to
 1
07
 f
ee
t o
f 
do
lo
m
it
e 
th
at
 is
 li
gh
t t
o 
da
rk
 b
ro
w
ni
sh
 
gr
ay
. T
he
 d
ol
om
ite
 h
as
 a
 su
ga
ry
 te
xt
ur
e 
an
d 
co
nt
ai
ns
 p
le
nt
ifu
l s
an
d 
al
on
g 
w
it
h 
in
te
rb
ed
s 
of
 s
an
ds
to
ne
, s
im
il
ar
 to
 th
e 
S
t. 
P
et
er
 S
an
ds
to
ne
.
K
no
x 
G
ro
up
 T
he
 M
os
es
 w
el
l p
en
et
ra
te
d 
41
5 
fe
et
 in
to
 th
e 
L
ow
er
 
O
rd
ov
ic
ia
n 
an
d 
C
am
br
ia
n 
K
no
x 
G
ro
up
, w
hi
ch
 is
 d
if
fi
cu
lt
 to
 d
iv
id
e 
in
to
 
fo
rm
at
io
ns
. T
he
 r
oc
k 
is
 d
om
in
an
tl
y 
do
lo
m
it
e 
in
 v
ar
io
us
 s
ha
de
s 
of
 g
ra
y 
an
d 
br
ow
n,
 is
 v
er
y 
fi
ne
 to
 fi
ne
 g
ra
in
ed
, a
nd
 c
om
m
on
ly
 h
as
 a
 s
uc
ro
si
c 
te
xt
ur
e.
 
P
or
ti
on
s 
ar
e 
ar
gi
ll
ac
eo
us
, s
an
dy
, a
nd
 c
he
rt
y.
 
St
ru
ct
ur
e
T
he
 C
ai
ro
 Q
ua
dr
an
gl
e 
li
es
 w
it
hi
n 
th
e 
M
is
si
ss
ip
pi
 E
m
ba
ym
en
t, 
a 
no
rt
he
rn
 
ex
te
ns
io
n 
of
 th
e 
G
ul
f 
C
oa
st
al
 P
la
in
. D
ur
in
g 
th
e 
L
at
e 
C
re
ta
ce
ou
s 
an
d 
ea
rl
y 
Te
rt
ia
ry
 P
er
io
ds
, a
bo
ut
 3
5 
to
 8
0 
m
il
li
on
 y
ea
rs
 a
go
, t
he
 E
m
ba
ym
en
t w
as
 a
n 
ar
m
 o
f 
th
e 
G
ul
f 
of
 M
ex
ic
o.
 C
la
y,
 s
il
t, 
sa
nd
, a
nd
 g
ra
ve
l w
er
e 
de
po
si
te
d 
in
 
a 
va
ri
et
y 
of
 s
ha
ll
ow
 m
ar
in
e,
 d
el
ta
ic
, a
nd
 c
oa
st
al
 s
et
ti
ng
s 
in
 s
ou
th
er
nm
os
t 
Il
li
no
is
. T
he
se
 m
at
er
ia
ls
 b
ec
am
e 
m
or
e 
th
or
ou
gh
ly
 c
om
pa
ct
ed
 th
an
 m
od
er
n 
se
di
m
en
ts
 b
ut
 d
id
 n
ot
 b
ec
om
e 
ro
ck
. R
eg
io
na
ll
y,
 th
e 
E
m
ba
ym
en
t d
ee
pe
ne
d 
to
w
ar
d 
th
e 
so
ut
h 
so
 th
at
 in
di
vi
du
al
 u
ni
ts
 b
ec
om
e 
th
ic
ke
r 
an
d 
de
ep
er
 f
ro
m
 
no
rth
 to
 so
ut
h.
U
nd
er
ly
in
g 
E
m
ba
ym
en
t s
ed
im
en
ts
, a
t d
ep
th
s 
of
 1
50
 to
 6
00
 f
ee
t b
el
ow
 th
e 
su
rf
ac
e,
 is
 P
al
eo
zo
ic
 b
ed
ro
ck
 o
f 
li
m
es
to
ne
, d
ol
om
it
e,
 c
he
rt
, s
an
ds
to
ne
, a
nd
 
sh
al
e.
 T
he
 y
ou
ng
es
t b
ed
ro
ck
 in
 th
e 
C
ai
ro
 Q
ua
dr
an
gl
e 
is
 E
ar
ly
 D
ev
on
ia
n 
ag
e,
 a
bo
ut
 4
00
 m
il
li
on
 y
ea
rs
 b
ef
or
e 
pr
es
en
t.
T
he
 s
tr
uc
tu
re
 o
f 
th
e 
be
dr
oc
k 
an
d 
E
m
ba
ym
en
t s
ed
im
en
ts
 is
 p
oo
rl
y 
kn
ow
n 
be
ca
us
e 
of
 a
 la
ck
 o
f 
re
li
ab
le
 w
el
l r
ec
or
ds
. O
nl
y 
th
e 
tw
o 
de
ep
 o
il
 te
st
 h
ol
es
 
m
en
ti
on
ed
 h
av
e 
go
od
 s
am
pl
e 
lo
gs
 m
ad
e 
by
 g
eo
lo
gi
st
s.
 O
th
er
 b
or
in
gs
 
ei
th
er
 d
id
 n
ot
 r
ea
ch
 b
ed
ro
ck
 o
r 
ha
ve
 o
nl
y 
dr
il
le
rs
’ l
og
s,
 o
r 
in
 o
ne
 c
as
e,
 
a 
pr
im
it
iv
e 
ge
op
hy
si
ca
l l
og
. I
de
nt
if
yi
ng
 f
or
m
at
io
ns
 f
ro
m
 th
es
e 
lo
gs
 is
 
te
nt
at
iv
e 
at
 b
es
t. 
W
el
ls
 o
ut
si
de
 th
e 
m
ap
 a
re
a,
 in
cl
ud
in
g 
an
 o
il
 te
st
 in
 
K
en
tu
ck
y 
3.
5 
m
il
es
 e
as
t o
f 
M
ou
nd
 C
it
y,
 p
ro
vi
de
 a
 m
ea
su
re
 o
f 
ad
di
ti
on
al
 
co
nt
ro
l. 
T
he
 c
ro
ss
 s
ec
ti
on
 in
cl
ud
ed
 w
it
h 
th
is
 m
ap
 m
ak
es
 u
se
 o
f 
th
e 
be
st
 
de
ep
 w
el
l r
ec
or
ds
.
Tw
o 
ge
ol
og
ic
 a
no
m
al
ie
s 
in
 th
e 
C
ai
ro
 Q
ua
dr
an
gl
e 
ar
e 
w
el
l e
st
ab
li
sh
ed
:
1.
 C
re
ta
ce
ou
s 
st
ra
ta
 a
re
 th
in
 o
r 
ab
se
nt
 in
 th
e 
no
rt
hw
es
te
rn
 p
ar
t o
f 
th
e 
m
ap
 a
re
a,
 w
he
re
 P
al
eo
ce
ne
 s
ed
im
en
ts
 r
es
t d
ir
ec
tl
y 
or
 a
lm
os
t d
ir
ec
tl
y 
on
 
P
al
eo
zo
ic
 b
ed
ro
ck
.
2.
 P
al
eo
zo
ic
 b
ed
ro
ck
 is
 e
xt
en
si
ve
ly
 s
il
ic
ifi
ed
 th
ro
ug
ho
ut
 th
e 
qu
ad
ra
ng
le
.
T
he
 fi
rs
t a
no
m
al
y 
is
 s
ho
w
n 
by
 s
am
pl
es
 th
at
 I
 p
er
so
na
ll
y 
lo
gg
ed
 f
ro
m
 th
e 
R
.J
. M
il
le
r 
N
o.
 1
 M
os
es
 w
at
er
 w
el
l (
S
ec
. 1
7,
 T
16
S
, R
1W
) 
an
d 
th
e 
C
it
y 
of
 
M
ou
nd
s 
N
o.
 2
 w
at
er
 w
el
l i
n 
S
ec
. 2
2,
 s
am
e 
to
w
ns
hi
p.
 I
n 
th
e 
M
il
le
r 
w
el
l 
th
er
e 
ar
e 
on
ly
 a
bo
ut
 1
0 
fe
et
 o
f 
m
ic
ac
eo
us
, q
ua
rt
z-
ri
ch
 C
re
ta
ce
ou
s 
sa
nd
 
be
tw
ee
n 
th
e 
C
la
yt
on
 F
or
m
at
io
n 
an
d 
D
ev
on
ia
n 
ch
er
t. 
T
he
 C
la
yt
on
 c
on
ta
in
s 
la
rg
e 
gr
ee
n-
st
ai
ne
d 
ch
er
t f
ra
gm
en
ts
 th
at
 a
re
 p
ro
ba
bl
y 
cl
as
ts
 e
ro
de
d 
fr
om
 
be
dr
oc
k.
 I
n 
th
e 
C
it
y 
of
 M
ou
nd
s 
N
o.
 2
 w
el
l, 
P
or
te
rs
 C
re
ek
 C
la
y 
ap
pa
re
nt
ly
 
re
st
s 
di
re
ct
ly
 o
n 
be
dr
oc
k.
 A
 th
ir
d 
ho
le
 ju
st
 o
ut
si
de
 th
e 
m
ap
 a
re
a,
 E
.M
. 
G
ou
ld
 N
o.
 1
 B
ou
rl
an
d 
w
at
er
 w
el
l, 
al
so
 h
as
 n
o 
C
re
ta
ce
ou
s 
st
ra
ta
; b
ed
ro
ck
 
is
 d
ir
ec
tl
y 
ov
er
la
in
 b
y 
ei
th
er
 C
la
yt
on
 o
r 
P
or
te
rs
 C
re
ek
. T
hu
s,
 a
n 
is
la
nd
 o
f 
D
ev
on
ia
n 
ch
er
t a
pp
ar
en
tl
y 
st
oo
d 
w
es
t o
f 
M
ou
nd
s 
du
ri
ng
 L
at
e 
C
re
ta
ce
ou
s 
ti
m
e.
 S
uc
h 
an
 is
la
nd
 e
xp
la
in
s 
th
e 
co
m
m
on
 o
cc
ur
re
nc
e 
in
 s
ou
th
er
n 
Il
li
no
is
 
of
 c
he
rt
 p
eb
bl
es
 w
it
hi
n 
th
e 
lo
w
er
 p
ar
t o
f 
th
e 
ba
sa
l P
al
eo
ce
ne
 C
la
yt
on
 
F
or
m
at
io
n.
 P
re
se
nc
e 
of
 th
is
 is
la
nd
 is
 m
or
e 
re
m
ar
ka
bl
e 
in
 v
ie
w
 o
f 
th
e 
fa
ct
 
th
at
 d
ri
ll
in
g 
an
d 
se
is
m
ic
 r
efl
ec
ti
on
 s
ur
ve
ys
 in
di
ca
te
 C
re
ta
ce
ou
s 
st
ra
ta
 a
re
 
m
or
e 
th
an
 5
00
 f
ee
t t
hi
ck
 a
t O
lm
st
ed
, o
nl
y 
8 
m
il
es
 n
or
th
ea
st
 o
f 
M
ou
nd
s.
 
T
hi
ck
 C
re
ta
ce
ou
s 
st
ra
ta
 a
t O
lm
st
ed
 o
cc
up
y 
a 
fa
ul
t b
lo
ck
 th
at
 d
ro
pp
ed
 
do
w
nw
ar
d 
du
ri
ng
 C
re
ta
ce
ou
s 
se
di
m
en
ta
ti
on
 (
B
ex
fi
el
d 
et
 a
l. 
20
05
).
 
T
he
 M
ou
nd
s 
“i
sl
an
d,
” 
th
er
ef
or
e,
 m
ay
 r
ep
re
se
nt
 a
n 
up
li
ft
ed
 f
au
lt
 b
lo
ck
; 
ho
w
ev
er
, d
at
a 
ne
ed
ed
 to
 m
ap
 s
uc
h 
a 
fa
ul
t a
re
 n
ot
 a
va
il
ab
le
.
E
ve
ry
 b
or
eh
ol
e 
in
 th
e 
C
ai
ro
 Q
ua
dr
an
gl
e 
th
at
 s
am
pl
ed
 P
al
eo
zo
ic
 b
ed
ro
ck
 
fo
un
d 
th
e 
up
pe
r 
pa
rt
 o
f 
be
dr
oc
k 
to
 b
e 
ch
er
t. 
L
og
s 
of
 d
ee
pe
r 
ho
le
s 
in
di
ca
te
 
th
at
 c
he
rt
 o
r 
si
li
ce
ou
s 
ro
ck
 e
xt
en
ds
 3
50
 to
 6
50
 f
ee
t b
el
ow
 th
e 
be
dr
oc
k 
su
rf
ac
e.
 T
he
 id
en
ti
ty
 o
f 
si
li
ce
ou
s 
ro
ck
 a
s 
L
ow
er
 D
ev
on
ia
n 
N
ew
 H
ar
m
on
y 
G
ro
up
 is
 v
er
ifi
ed
 b
y 
sa
m
pl
e 
lo
gs
 f
ro
m
 th
e 
M
os
es
 a
nd
 H
ud
so
n 
oi
l t
es
t 
ho
le
s,
 b
ot
h 
of
 w
hi
ch
 p
en
et
ra
te
d 
L
ow
er
 O
rd
ov
ic
ia
n 
ro
ck
s.
 T
he
 b
as
al
 p
ar
t 
of
 th
e 
N
ew
 H
ar
m
on
y 
G
ro
up
, a
lo
ng
 w
it
h 
ol
de
r 
fo
rm
at
io
ns
, i
s 
no
t s
il
ic
ifi
ed
. 
T
hr
ee
 d
ee
p 
w
at
er
 w
el
ls
, d
ri
ll
ed
 in
 th
e 
so
ut
he
rn
 h
al
f 
of
 th
e 
qu
ad
ra
ng
le
 
du
ri
ng
 th
e 
18
90
s,
 a
ls
o 
pe
ne
tr
at
ed
 s
il
ic
ifi
ed
 b
ed
ro
ck
. A
lt
ho
ug
h 
dr
il
le
rs
 
lo
gg
ed
 th
is
 m
at
er
ia
l a
s 
“g
ra
ve
l,”
 G
le
nn
 (
19
06
) 
st
at
ed
 th
at
 it
 is
 n
ot
 w
at
er
-
w
or
n 
gr
av
el
 b
ut
 “
m
ec
ha
ni
ca
ll
y 
di
si
nt
eg
ra
te
d 
ch
er
t s
ti
ll
 in
 p
la
ce
.”
 G
le
nn
 
id
en
ti
fi
ed
 th
is
 m
at
er
ia
l w
it
h 
th
e 
“M
is
si
ss
ip
pi
an
” 
ch
er
t a
t t
he
 o
ld
 q
ua
rr
y 
on
 
th
e 
w
es
t b
lu
ff
 o
f 
th
e 
C
ac
he
 V
al
le
y 
be
tw
ee
n 
Ta
m
m
s 
an
d 
E
lc
o.
 T
he
 c
he
rt
 a
t 
th
is
 q
ua
rr
y 
(N
½
 o
f 
S
ec
. 3
6,
 T
14
S
, R
2W
, M
il
l C
re
ek
 Q
ua
dr
an
gl
e)
 is
 n
ot
 M
is
si
ss
ip
pi
an
 
bu
t r
at
he
r 
th
e 
lo
w
er
 C
le
ar
 C
re
ek
 a
nd
 u
pp
er
 G
ra
ss
y 
K
no
b 
F
or
m
at
io
ns
 o
f 
th
e 
N
ew
 H
ar
m
on
y 
G
ro
up
, L
ow
er
 D
ev
on
ia
n 
(N
el
so
n 
et
 a
l. 
19
95
).
P
al
eo
zo
ic
 b
ed
ro
ck
, e
sp
ec
ia
ll
y 
th
e 
N
ew
 H
ar
m
on
y 
G
ro
up
, i
s 
ex
te
ns
iv
el
y 
si
li
ci
fi
ed
 in
 A
le
xa
nd
er
 a
nd
 U
ni
on
 C
ou
nt
ie
s.
 T
hi
s 
m
ic
ro
cr
ys
ta
ll
in
e 
si
li
ca
 
fo
rm
s 
th
e 
ba
si
s 
fo
r 
th
e 
so
ut
he
rn
 I
ll
in
oi
s 
tr
ip
ol
i i
nd
us
tr
y.
 B
er
g 
an
d 
M
as
te
rs
 
(1
99
4)
 in
te
rp
re
te
d 
th
e 
si
li
ce
ou
s 
ro
ck
 a
s 
fr
ac
tu
re
d,
 c
he
rt
y 
li
m
es
to
ne
 a
nd
 
do
lo
m
it
e 
th
at
 w
as
 a
lt
er
ed
 b
y 
hy
dr
ot
he
rm
al
 fl
ui
ds
 d
er
iv
ed
 f
ro
m
 d
ee
p-
se
at
ed
 
ig
ne
ou
s i
nt
ru
si
on
s. 
E
ar
th
qu
ak
es
C
ai
ro
 is
 s
it
ua
te
d 
at
 th
e 
no
rt
he
as
te
rn
 e
nd
 o
f 
th
e 
N
ew
 M
ad
ri
d 
S
ei
sm
ic
 
Z
on
e,
 a
 li
ne
ar
 b
el
t o
f 
co
nc
en
tr
at
ed
 s
ei
sm
ic
 a
ct
iv
it
y 
th
at
 e
xt
en
ds
 f
ro
m
 
no
rt
he
as
te
rn
 A
rk
an
sa
s 
th
ro
ug
h 
th
e 
“b
oo
th
ee
l”
 o
f 
M
is
so
ur
i a
nd
 a
dj
ac
en
t 
pa
rt
s 
of
 K
en
tu
ck
y 
an
d 
Te
nn
es
se
e.
 M
os
t o
f 
th
e 
tr
em
or
s 
th
at
 ta
ke
 p
la
ce
 
in
 th
e 
zo
ne
 a
re
 d
et
ec
te
d 
by
 in
st
ru
m
en
ts
 o
nl
y,
 b
ei
ng
 to
o 
sl
ig
ht
 to
 b
e 
fe
lt
. 
H
ow
ev
er
, d
ur
in
g 
th
e 
w
in
te
r 
of
 1
81
1–
18
12
, t
he
 c
en
tr
al
 M
is
si
ss
ip
pi
 V
al
le
y 
w
as
 th
e 
sc
en
e 
of
 so
m
e 
of
 th
e 
m
os
t p
ow
er
fu
l h
is
to
ric
 e
ar
th
qu
ak
es
 in
 
N
or
th
 A
m
er
ic
a.
 A
m
on
g 
th
e 
ef
fe
ct
s 
in
 th
e 
ep
ic
en
tr
al
 a
re
a:
 th
e 
gr
ou
nd
 w
as
 
th
ro
w
n 
in
to
 w
av
es
 a
nd
 g
re
at
 fi
ss
ur
es
 o
pe
ne
d,
 th
ou
sa
nd
s 
of
 s
an
d 
vo
lc
an
oe
s 
er
up
te
d,
 h
un
dr
ed
s 
of
 la
nd
sl
id
es
 o
cc
ur
re
d 
al
on
g 
th
e 
ri
ve
r 
ba
nk
s 
an
d 
bl
uf
fs
, 
te
m
po
ra
ry
 w
at
er
fa
ll
s 
fo
rm
ed
 in
 th
e 
M
is
si
ss
ip
pi
 R
iv
er
, a
nd
 a
 f
au
lt
 s
ca
rp
 
da
m
m
ed
 a
 r
iv
er
, c
re
at
in
g 
R
ee
lf
oo
t L
ak
e 
(F
ul
le
r 
19
12
, P
en
ic
k 
19
81
).
 
B
ec
au
se
 m
os
t o
f 
th
e 
C
ai
ro
 Q
ua
dr
an
gl
e 
li
es
 o
n 
w
at
er
-s
at
ur
at
ed
, s
an
dy
 
al
lu
vi
um
, s
uc
h 
se
di
m
en
t c
an
 li
qu
ef
y 
an
d 
gr
ea
tl
y 
am
pl
if
y 
th
e 
sh
ak
in
g 
du
ri
ng
 a
 m
aj
or
 e
ar
th
qu
ak
e 
(m
ag
ni
tu
de
 6
.5
 o
r 
la
rg
er
).
A
lt
ho
ug
h 
no
 f
au
lt
s 
ha
ve
 b
ee
n 
m
ap
pe
d 
w
it
hi
n 
th
e 
st
ud
y 
ar
ea
, t
he
re
 is
 
li
tt
le
 d
ou
bt
 th
at
 s
ei
sm
ic
al
ly
 a
ct
iv
e 
fa
ul
ts
 a
re
 p
re
se
nt
. I
n 
19
84
, a
 s
w
ar
m
 o
f 
sm
al
l e
ar
th
qu
ak
es
 w
as
 c
en
te
re
d 
ne
ar
 L
oc
k 
&
 D
am
 5
3 
on
 th
e 
O
hi
o 
R
iv
er
, 
no
rt
h 
of
 O
lm
st
ed
. T
he
se
 tr
em
or
s 
ap
pe
ar
 to
 b
e 
as
so
ci
at
ed
 w
it
h 
a 
sy
st
em
 o
f 
fa
ul
ts
 tr
en
di
ng
 n
or
th
-s
ou
th
 to
 n
or
th
ea
st
-s
ou
th
w
es
t t
hr
ou
gh
 th
e 
O
lm
st
ed
 
ar
ea
 (
B
ex
fi
el
d 
et
 a
l. 
20
05
).
 P
ro
je
ct
ed
 s
ou
th
w
ar
d 
(t
ow
ar
d 
N
ew
 M
ad
ri
d,
 
M
is
so
ur
i)
 th
es
e 
fa
ul
ts
 w
ou
ld
 p
as
s 
th
ro
ug
h 
th
e 
ea
st
er
n 
pa
rt
 o
f 
th
e 
C
ai
ro
 
Q
ua
dr
an
gl
e,
 p
os
si
bl
y 
un
de
r 
th
e 
ci
ty
 o
f 
C
ai
ro
. W
he
th
er
 th
es
e 
fa
ul
ts
 w
il
l b
e 
re
ac
ti
va
te
d 
an
d 
ge
ne
ra
te
 m
aj
or
 e
ar
th
qu
ak
es
 c
an
no
t b
e 
pr
ed
ic
te
d.
  
E
co
no
m
ic
 G
eo
lo
gy
Sa
nd
 a
nd
 G
ra
ve
l
E
xt
en
si
ve
 s
an
d 
su
pp
li
es
 a
re
 a
va
il
ab
le
 f
ro
m
 b
ar
s 
an
d 
ch
an
ne
ls
 o
f 
th
e 
O
hi
o 
an
d 
M
is
si
ss
ip
pi
 R
iv
er
s 
an
d 
fr
om
 a
nc
ie
nt
 s
an
d 
ba
rs
 o
n 
th
e 
pr
es
en
t 
fl
oo
dp
la
in
 b
el
ow
 c
la
ye
y 
C
ah
ok
ia
 F
or
m
at
io
n 
se
di
m
en
t. 
A
rc
ua
te
 r
id
ge
s 
on
 th
e 
fl
oo
dp
la
in
, w
he
re
 s
an
d 
is
 a
t o
r 
ne
ar
 th
e 
su
rf
ac
e 
be
lo
w
 o
ve
rb
an
k 
de
po
si
ts
, w
ou
ld
 b
e 
m
os
t c
on
ve
ni
en
t t
o 
qu
ar
ry
.
G
ra
ve
l c
an
 b
e 
ob
ta
in
ed
 f
ro
m
 r
iv
er
 d
ep
os
it
s 
at
 g
re
at
er
 d
ep
th
 a
nd
 a
ls
o 
fr
om
 
th
e 
M
ou
nd
s 
G
ra
ve
l i
n 
th
e 
up
la
nd
s 
at
 th
e 
no
rt
he
rn
 e
dg
e 
of
 th
e 
m
ap
 a
re
a.
 
M
ou
nd
s 
G
ra
ve
l h
as
 b
ee
n 
qu
ar
ri
ed
 in
te
rm
it
te
nt
ly
 f
or
 s
ev
er
al
 d
ec
ad
es
 
fr
om
 th
e 
M
os
es
 P
it
, j
us
t w
es
t o
f 
M
ou
nd
s.
 P
ri
m
ar
y 
us
e 
of
 th
e 
gr
av
el
 is
 f
or
 
su
rf
ac
in
g 
li
gh
t-
du
ty
 r
oa
ds
, b
ut
 w
he
n 
sc
re
en
ed
 a
nd
 w
as
he
d,
 th
e 
M
ou
nd
s 
G
ra
ve
l m
ak
es
 a
tt
ra
ct
iv
e 
or
na
m
en
ta
l g
ra
ve
l f
or
 la
nd
sc
ap
in
g.
C
la
y
T
he
 P
or
te
rs
 C
re
ek
 C
la
y 
of
 P
al
eo
ce
ne
 a
ge
 h
as
 b
ee
n 
m
in
ed
 e
xt
en
si
ve
ly
 
fo
r 
us
e 
as
 a
bs
or
be
nt
s 
in
 th
e 
bo
rd
er
in
g 
P
ul
as
ki
 a
nd
 O
lm
st
ed
 Q
ua
dr
an
gl
es
 
to
 th
e 
no
rt
h 
an
d 
no
rt
he
as
t. 
P
or
te
rs
 C
re
ek
 C
la
y 
is
 p
re
se
nt
 th
ro
ug
ho
ut
 th
e 
C
ai
ro
 Q
ua
dr
an
gl
e,
 b
ut
 it
 is
 a
t o
r 
be
lo
w
 th
e 
le
ve
l o
f 
th
e 
fl
oo
dp
la
in
. M
in
in
g 
th
e 
cl
ay
 w
ou
ld
 e
nt
ai
l r
em
ov
in
g 
ov
er
bu
rd
en
, m
uc
h 
of
 w
hi
ch
 is
 li
ke
ly
 to
 b
e 
w
at
er
-b
ea
ri
ng
 s
an
d.
 
O
il 
an
d 
G
as
A
s 
al
re
ad
y 
m
en
ti
on
ed
, t
w
o 
oi
l t
es
t h
ol
es
 w
er
e 
dr
il
le
d 
in
 th
e 
no
rt
he
rn
 C
ai
ro
 
qu
ad
ra
ng
le
 in
 th
e 
ea
rl
y 
19
50
s.
 B
ot
h 
th
e 
C
ac
he
 O
il
 N
o.
 1
 M
os
es
 in
 S
ec
. 1
7 
an
d 
th
e 
V
an
ce
 O
il
 N
o.
 1
 H
ud
so
n 
in
 S
ec
. 2
3,
 T
16
S
, R
1W
 r
ea
ch
ed
 th
e 
E
ar
ly
 
O
rd
ov
ic
ia
n 
K
no
x 
G
ro
up
 w
it
ho
ut
 e
nc
ou
nt
er
in
g 
sh
ow
s 
of
 h
yd
ro
ca
rb
on
s,
 
an
d 
w
er
e 
pl
ug
ge
d 
an
d 
ab
an
do
ne
d.
 T
he
 M
id
dl
e 
O
rd
ov
ic
ia
n 
K
im
m
sw
ic
k 
(T
re
nt
on
) 
L
im
es
to
ne
, e
nc
ou
nt
er
ed
 in
 b
ot
h 
ho
le
s,
 is
 th
e 
ol
de
st
 f
or
m
at
io
n 
to
 
da
te
 th
at
 h
as
 y
ie
ld
ed
 o
il 
or
 g
as
 in
 Il
lin
oi
s. 
N
o 
oi
l o
r 
ga
s 
pr
od
uc
ti
on
 h
as
 b
ee
n 
es
ta
bl
is
he
d 
w
it
hi
n 
50
 m
il
es
 n
or
th
 a
nd
 
ea
st
 o
f 
th
e 
C
ai
ro
 Q
ua
dr
an
gl
e.
 T
he
 p
os
si
bi
li
ty
 o
f 
hy
dr
oc
ar
bo
ns
 a
t g
re
at
er
 
de
pt
hs
, w
it
hi
n 
or
 b
el
ow
 th
e 
K
no
x 
G
ro
up
, i
s 
sp
ec
ul
at
iv
e.
 G
ro
un
dw
at
er
M
os
t w
at
er
 w
el
ls
 in
 th
e 
C
ai
ro
 Q
ua
dr
an
gl
e 
ar
e 
co
m
pl
et
ed
 in
 Q
ua
te
rn
ar
y 
al
lu
vi
um
 o
n 
th
e 
M
is
si
ss
ip
pi
 a
nd
 O
hi
o 
R
iv
er
 fl
oo
dp
la
in
s.
 I
n 
m
os
t c
as
es
, 
co
ar
se
 s
an
d 
an
d 
gr
av
el
 th
at
 is
 h
ig
hl
y 
pe
rm
ea
bl
e 
an
d 
sa
tu
ra
te
d 
w
it
h 
w
at
er
 
ca
n 
be
 f
ou
nd
 a
t d
ep
th
s 
of
 1
00
 f
ee
t o
r 
le
ss
. S
ev
er
al
 w
at
er
 w
el
ls
 in
 th
e 
no
rt
he
rn
 p
ar
t o
f 
th
e 
m
ap
 a
re
a 
w
er
e 
dr
il
le
d 
in
to
 P
al
eo
zo
ic
 b
ed
ro
ck
.
T
hr
ee
 d
ee
p 
w
el
ls
 w
er
e 
dr
il
le
d 
pr
io
r 
to
 1
90
0 
in
 th
e 
so
ut
he
rn
 p
ar
t o
f 
th
e 
m
ap
 a
re
a 
by
 E
.W
. H
al
li
da
y,
 a
 w
ea
lt
hy
 r
es
id
en
t o
f 
C
ai
ro
. A
ll
 th
re
e 
w
el
ls
 p
ro
du
ce
d 
ar
te
si
an
 w
at
er
 f
ro
m
 f
ra
ct
ur
ed
 c
he
rt
 th
at
 is
 th
ou
gh
t t
o 
be
 
P
al
eo
zo
ic
 b
ed
ro
ck
 a
t d
ep
th
s 
of
 7
00
 to
 7
50
 f
ee
t. 
W
at
er
 r
os
e 
to
 6
 to
 1
2 
fe
et
 
ab
ov
e 
th
e 
gr
ou
nd
 s
ur
fa
ce
 in
 a
ll
 th
re
e 
w
el
ls
 a
t fl
ow
s 
ra
ng
in
g 
fr
om
 7
0 
to
 
40
0 
ga
ll
on
s 
pe
r 
m
in
ut
e 
(G
le
nn
 1
90
6)
. 
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s
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M
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 o
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m
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Fo
u
r 
su
rfi
cia
l f
a
ci
es
 h
av
e
 b
ee
n 
m
ap
pe
d.
1.
 
Sa
nd
 b
ar
s 
(m
ap
 un
it Q
c(s
)) 
oc
cu
r a
lon
g t
he
 ba
nk
s o
f 
th
e 
O
hi
o 
an
d 
M
iss
iss
ip
pi
 R
ive
rs
 a
n
d 
as
 is
la
nd
s 
in
 th
e 
riv
e
rs
.
 
Th
es
e 
la
nd
fo
rm
s 
lik
e
ly 
de
ve
lo
pe
d 
wi
th
in
 h
ist
or
ic
 
tim
e 
an
d 
ar
e 
dy
na
m
ica
lly
 c
ha
ng
in
g.
 
In
 p
la
ce
s,
 
th
e 
sa
nd
 
is
 o
ve
rla
in
 b
y 
a 
ve
n
e
e
r 
o
f s
ilt 
an
d 
sil
ty
 c
la
y 
de
riv
e
d 
fro
m
 
ov
e
rb
an
k 
flo
od
in
g.
 
 
Th
is
 u
ni
t i
nt
er
fin
ge
rs
 w
ith
 Q
c(c
) a
nd
 
ov
e
rli
es
 c
oa
rs
er
 s
an
d 
an
d 
gr
av
e
l.
2.
 
Cl
ay
ey
 d
ep
os
its
 
(m
ap
 un
it Q
c(c
)) 
en
co
mp
as
s m
os
t o
f 
th
e 
m
ap
 a
re
a.
 
Su
rfi
cia
l s
ed
im
en
ts
 a
re
 1
3 
fe
e
t t
o 
m
or
e 
th
an
 2
5 
fe
e
t t
hi
ck
 a
nd
 c
on
sis
t o
f m
ot
tle
d 
m
ed
iu
m
 to
 d
ar
k 
gr
ay
 a
nd
 b
ro
w
n
is
h 
gr
ay
 c
la
y, 
si
lty
 c
la
y, 
a
n
d 
sil
t c
on
ta
in
-
in
g 
le
ns
es
 o
f s
an
d,
 m
ica
 fl
ak
e
s,
 
iro
n-
m
an
ga
ne
se
 a
nd
 
ca
lc
ite
 n
od
ul
es
,
 
a
n
d 
pl
en
tif
ul
 o
rg
an
ic 
m
at
te
r. T
he
se
 
de
po
sit
s 
gr
a
de
 d
ow
n
w
a
rd
 to
 s
an
d 
an
d 
gr
av
e
l, 
w
hi
ch
 is
 
n
o
t e
xp
os
ed
 a
t t
he
 s
ur
fa
ce
.
 
Th
e 
sa
nd
 is
 v
e
ry
 fi
ne
 to
 v
e
ry
 
co
a
rs
e,
 
co
m
po
se
d 
of
 q
ua
rtz
 a
nd
 c
he
rt 
al
on
g 
wi
th
 d
i-
ve
rs
e
 s
e
di
m
en
ta
ry
,
 
ig
ne
ou
s,
 
a
n
d 
m
et
am
or
ph
ic 
ro
ck
 fr
a
g-
m
e
n
ts
 d
er
ive
d 
fro
m
 g
la
cia
l o
ut
wa
sh
. G
ra
ve
l c
om
po
sit
io
n 
is
 s
im
ila
r t
o 
th
at
 o
f s
an
d.
 
A 
sm
al
l a
re
a 
of
 s
ur
fic
ia
l s
an
d 
wa
s 
m
a
pp
ed
 b
y 
Pa
rk
s 
a
n
d 
Fe
hr
en
ba
ch
er
 w
ith
in
 th
is 
fa
ci
es
 a
dja
ce
nt 
to 
the
 
Ca
ch
e 
Ri
ve
r 
in
 S
ec
s. 
20
 a
nd
 2
9,
 T
16
S,
 
R
1W
 (P
a
rk
s 
an
d 
Fe
hr
en
ba
ch
er
 1
96
8).
 
Th
is
 a
re
a 
co
ul
d 
re
pr
es
en
t o
ne
 o
r 
m
o
re
 “
sa
n
d 
bl
ow
s”
 
re
su
lti
ng
 fr
om
 e
ar
th
qu
ak
e
-in
du
ce
d 
liq
ue
fa
ct
io
n;
 
gi
ve
n
 th
e 
lo
ca
tio
n,
 h
ow
ev
e
r 
a
 m
o
re
 li
ke
ly 
ex
pl
an
at
io
n 
is 
wa
sh
ov
e
r 
o
f s
an
d 
du
rin
g 
a 
flo
od
 o
f t
he
 
M
is
si
ss
ip
pi
 R
ive
r. 
Ar
cu
at
e 
rid
ge
-a
nd
-s
w
a
le
 to
po
gr
a
ph
y 
th
at
 re
fle
ct
s 
bu
rie
d 
m
e
a
n
de
rs
 c
an
 b
e 
di
sc
er
n
e
d 
on
 th
e 
to
po
gr
a
ph
ic 
m
ap
 
a
n
d 
is 
cle
ar
ly 
ev
id
en
t o
n 
ae
ria
l p
ho
to
gr
a
ph
s. 
Pr
io
r t
o 
co
n
st
ru
ct
io
n 
of
 n
at
ur
a
l l
ev
e
e
s,
 
th
e 
ar
ea
 w
a
s 
re
gu
la
rly
 
in
u
n
da
te
d 
du
rin
g 
sp
rin
g 
flo
od
s. 
Ty
pi
ca
l s
oi
ls 
ar
e 
th
e 
D
ar
w
in
 a
nd
 J
a
co
bs
 c
la
ys
 a
nd
 th
e 
Ca
pe
,
 
Ka
rn
a
k,
 a
nd
 
Pi
op
ol
is 
sil
ty
 c
la
ys
 (P
a
rk
s 
an
d 
Fe
hr
en
ba
ch
er
 1
96
8).
 
Fi
sk
 
(19
44
) m
ap
pe
d 2
0 s
tag
es
 of
 m
ea
nd
er 
cu
tof
f o
n t
he
 M
is-
si
ss
ip
pi
 fl
oo
dp
la
in
 in
 A
le
xa
n
de
r C
ou
nt
y. 
Sa
uc
ie
r (
19
94
) 
a
ls
o 
m
ap
pe
d 
th
e 
m
ea
nd
er
 b
el
t i
n 
le
ss
 d
et
ai
l in
 th
is 
ar
ea
. 
3.
 
Al
lu
vi
al
 fa
n
s 
(m
ap
 un
it Q
c(f
)) 
bo
rde
r u
pla
nd
s a
lon
g t
he
 
n
o
rth
er
n
 e
dg
e 
of
 th
e 
m
ap
 a
re
a.
 
Th
e 
ge
nt
ly 
slo
pi
ng
 fa
n
s 
a
re
 c
o
m
po
se
d 
of
 lig
ht
-c
ol
or
ed
, p
oo
rly
 d
ra
in
ed
 s
ilt 
an
d 
si
lty
 lo
am
 o
f t
he
 B
on
ni
e,
 
Be
lk
na
p,
 
a
n
d 
Bi
rd
s 
so
ils
 (P
a
rk
s 
a
n
d 
Fe
hr
en
ba
ch
er
 1
96
8).
 
Th
es
e 
so
ils
 a
re
 d
er
ive
d 
fro
m
 
th
ick
 lo
es
s 
er
od
ed
 fr
om
 th
e 
up
la
nd
s 
an
d 
de
po
sit
ed
 b
y 
st
re
am
s 
flo
w
in
g 
on
to
 th
e 
flo
od
pl
ai
n.
 
4.
 
Un
di
ffe
re
n
tia
te
d 
Ca
ho
kia
 (m
ap
 un
it Q
c) 
is 
ma
pp
ed
 on
 
th
e 
flo
od
pl
ai
ns
 o
f s
tre
am
s 
dr
a
in
in
g 
up
la
nd
s 
at
 th
e 
no
rth
-
e
rn
 e
dg
e 
of
 th
e 
m
ap
.
 
Th
is
 a
llu
vi
al
 s
ed
im
en
t i
s 
do
m
in
an
t-
ly 
sil
t d
er
ive
d 
fro
m
 lo
es
s 
an
d 
m
ixe
d 
wi
th
 s
an
d 
an
d 
gr
av
e
l 
fro
m
 Te
rti
ar
y 
st
ra
ta
. 
Al
lu
vi
al
 d
ep
os
its
 o
f t
he
 M
iss
iss
ip
pi
 R
ive
r 
in
 th
e 
m
ap
 a
re
a 
a
re
 u
p 
to
 a
t l
ea
st
 1
30
 fe
e
t t
hi
ck
. A
llu
vi
um
 o
f t
he
 O
hi
o 
R
ive
r 
is
 5
0 
to
 1
00
 fe
e
t t
hi
ck
 o
ns
ho
re
 a
nd
 a
s 
th
in
 a
s 
20
 
fe
e
t i
n 
th
e 
riv
e
r 
(O
live
 1
97
1).
 
Th
e 
Ca
ho
kia
 F
o
rm
a
tio
n,
 a
s 
de
fin
ed
 b
y 
W
illm
an
 a
nd
 F
ry
e
 (1
97
0),
 co
mp
ris
es
 a
llu
vi
al
 
se
di
m
en
ts
 o
f H
ol
oc
en
e 
ag
e.
 
D
is
tin
gu
ish
in
g 
Ho
lo
ce
ne
 
fro
m
 o
ld
er
 a
llu
viu
m
 w
ith
in
 th
e 
m
ap
 a
re
a 
is 
pr
ob
le
m
at
ic
; 
Pl
ei
st
oc
en
e 
sa
nd
 a
nd
 g
ra
ve
l (e
.
g.
, H
en
ry
 a
nd
 P
e
a
rl 
Fo
r-
m
a
tio
ns
) h
av
e
 b
ee
n 
th
or
ou
gh
ly 
re
w
o
rk
e
d 
in
to
 H
ol
oc
en
e 
de
po
sit
s. 
H
ow
ev
e
r,
 
w
o
o
d 
fro
m
 s
an
d 
at
 a
 d
ep
th
 o
f 1
00
 
fe
e
t i
n 
an
 Il
lin
oi
s 
D
ep
ar
tm
en
t o
f T
ra
n
sp
or
ta
tio
n 
br
id
ge
 
bo
rin
g 
in
 S
ec
. 1
5,
 T
17
S,
 
R
1W
 y
ie
ld
ed
 a
 H
ol
oc
en
e 
ra
di
o-
ca
rb
on
 a
ge
 o
f 3
,3
50
 ±
 7
0 
ye
a
rs
.
 
 
 
B
   
Pe
o
ria
 S
ilt
  S
ilt 
is 
ye
llo
w
is
h 
gr
ay
 to
 y
e
llo
w
is
h 
br
ow
n
 
a
n
d 
lig
ht
 b
ro
w
n
is
h 
gr
ay
,
 
pa
rtl
y 
m
ot
tle
d,
 a
nd
 m
as
siv
e
 to
 
fa
in
tly
 la
m
in
at
ed
. I
ro
n-
m
an
ga
ne
se
 s
ta
in
s 
an
d 
pe
lle
ts
 
a
re
 c
o
m
m
o
n
. T
he
 lo
w
e
r 
pa
rt 
is
 c
al
ca
re
ou
s 
an
d 
co
nt
ai
ns
 
sm
a
ll 
ca
lc
ite
 n
od
ul
es
.
 
Th
e 
Pe
o
ria
 is
 lo
es
s,
 
o
r 
w
in
d-
bl
ow
n
 
si
lt,
 d
ep
os
ite
d 
du
rin
g 
th
e 
la
te
 W
is
co
ns
in
an
 ti
m
e 
on
 u
p-
la
nd
s 
ne
ar
 th
e 
no
rth
er
n
 e
dg
e 
of
 th
e 
m
ap
 a
re
a.
 
Th
e 
m
od
-
e
rn
 s
o
il 
is
 d
ev
e
lo
pe
d 
wi
th
in
 th
is 
un
it. 
C 
  R
ox
an
a 
Si
lt 
 
Si
lt 
is 
m
ed
iu
m
 b
ro
w
n
 to
 re
dd
ish
 b
ro
w
n
, 
m
a
ss
ive
,
 
a
n
d 
m
or
e 
cla
ye
y 
th
an
 th
e 
Pe
o
ria
 (e
sp
ec
ial
ly 
in
 th
e 
lo
w
e
r 
pa
rt)
. P
o
rti
on
s 
of
 th
is 
un
it 
m
ay
 b
e 
sli
gh
tly
 
ca
lc
ar
eo
us
 a
nd
 m
ay
 c
on
ta
in
 a
 fe
w
 s
m
a
ll 
ca
lc
ite
 n
od
ul
es
.
 
Th
e 
R
ox
a
n
a
 is
 lo
es
s 
de
po
sit
ed
 d
ur
in
g 
th
e 
m
id
dl
e 
W
is
-
co
n
si
na
n 
tim
e 
on
 u
pl
an
ds
 n
ea
r t
he
 n
or
th
er
n
 e
dg
e 
of
 th
e 
m
a
p 
ar
ea
. T
he
 F
a
rm
da
le
 G
eo
so
l is
 w
e
a
kl
y 
de
ve
lo
pe
d 
in
 
th
e 
up
pe
r p
ar
t o
f t
hi
s 
un
it. 
D
   
Lo
v
el
an
d 
Si
lt 
 
Si
lt 
is 
st
ro
ng
ly 
m
ot
tle
d,
 y
e
llo
w
is
h 
an
d 
re
dd
ish
 b
ro
w
n
, 
cl
ay
-ri
ch
, a
nd
 m
as
siv
e
 w
ith
 a
 h
ac
kl
y 
fra
ct
ur
e.
 
Cl
ay
 s
kin
s 
ar
e 
co
m
m
on
, a
s 
ar
e 
sc
at
te
re
d 
sa
nd
 
gr
a
in
s 
an
d 
gr
a
nu
le
s,
 
e
sp
ec
ia
lly
 in
 th
e 
lo
w
e
r 
pa
rt.
 
Th
e 
Lo
ve
la
nd
 is
 lo
es
s 
de
po
sit
ed
 d
ur
in
g 
th
e 
Illi
no
ia
n 
tim
e.
 
Th
e 
Sa
ng
am
on
 G
eo
so
l is
 s
tro
ng
ly 
de
ve
lo
pe
d 
in
 th
is 
un
it. 
E 
  M
et
ro
po
lis
 F
or
m
at
io
n 
 
Si
lty
 s
an
d 
an
d 
sa
nd
y 
sil
t 
w
ith
 g
ra
ve
l. 
Se
di
m
en
ts
 a
re
 s
tro
ng
ly 
m
ot
tle
d 
gr
ay
,
 
br
ow
n
, 
ye
llo
w
is
h 
gr
ay
,
 
a
n
d 
ye
llo
w
is
h 
or
a
n
ge
 a
nd
 a
re
 m
as
siv
e
 
to
 w
e
a
kl
y 
st
ra
tifi
ed
. S
ca
tte
re
d 
pe
bb
le
s 
an
d 
sm
al
l le
ns
es
 
a
n
d 
la
ye
rs
 o
f g
ra
ve
l a
re
 c
om
po
se
d 
la
rg
el
y 
of
 c
he
rt 
pe
bb
le
s 
de
riv
e
d 
fro
m
 M
ou
nd
s 
G
ra
ve
l. T
he
se
 p
eb
bl
es
 a
re
 
w
o
rn
 a
n
d 
bl
ea
ch
ed
, a
nd
 th
e 
br
ow
n
 p
at
in
a 
ha
s 
be
en
 p
ar
-
tia
lly
 re
m
ov
e
d.
 
Se
di
m
en
ts
 g
en
er
a
lly
 fo
rm
 u
pw
a
rd
-fi
ni
ng
 
se
qu
en
ce
s,
 
bu
t a
re
 th
or
ou
gh
ly 
bu
rr
ow
e
d 
an
d 
co
nt
ai
n 
m
u
lti
pl
e 
bu
rie
d 
so
ils
.
 
Th
e 
Sa
ng
am
on
 G
eo
so
l is
 d
ev
e
l-
o
pe
d 
in
 th
e 
up
pe
r p
ar
t. 
Th
e 
M
et
ro
po
lis
 u
nd
er
lie
s 
na
r-
ro
w
 lo
es
s-
co
ve
re
d 
te
rra
ce
s 
bo
rd
er
in
g 
up
la
nd
s 
ne
ar
 th
e 
n
o
rth
er
n
 e
dg
e 
of
 th
e 
m
ap
 a
re
a.
 
Th
is
 u
ni
t i
s 
in
te
rp
re
te
d 
a
s 
a
llu
vi
al
 s
ed
im
en
t o
f s
m
al
l m
ea
nd
er
in
g 
st
re
am
s 
of
 Il
-
lin
oi
an
 a
nd
 o
ld
er
 a
ge
.
 
Th
e 
lo
w
e
r 
co
n
ta
ct
 to
 th
e 
M
ou
nd
s 
G
ra
ve
l i
s 
gr
a
da
tio
na
l. 
F 
  M
ou
nd
s 
G
ra
v
el
  G
ra
ve
l, 
sa
nd
, m
in
or
 s
ilt 
an
d 
cla
y. 
G
ra
ve
l i
s 
co
m
po
se
d 
do
m
in
an
tly
 o
f s
ub
an
gu
la
r t
o 
ro
un
d-
e
d 
ch
er
t p
eb
bl
es
 u
p 
to
 s
ev
e
ra
l i
nc
he
s 
ac
ro
ss
,
 
a
lo
ng
 w
ith
 
a
 s
m
a
ll 
fra
ct
io
n 
of
 q
ua
rtz
 g
ra
nu
le
s 
an
d 
sm
al
l p
eb
bl
es
.
 
Ch
er
t p
eb
bl
es
 b
ea
r a
 c
ha
ra
ct
er
is
tic
 y
e
llo
w
is
h 
to
 re
dd
ish
 
br
ow
n
, 
gl
os
sy
 p
at
in
a.
 
G
ra
ve
l h
as
 a
 m
at
rix
 o
f s
an
d 
an
d 
is
 c
ru
de
ly 
st
ra
tifi
ed
, i
s 
lo
ca
lly
 c
ro
ss
-b
ed
de
d,
 a
nd
 s
ho
w
s 
sc
o
u
r-
a
n
d-
fill
 s
tru
ct
ur
es
.
 
Iro
n 
ox
id
e 
ce
m
en
t a
nd
 L
ie
se
-
ga
ng
 b
an
di
ng
 a
re
 c
om
m
on
, p
ar
tic
ul
ar
ly 
at
 th
e 
ba
se
.
 
Sa
nd
 o
f t
he
 M
ou
nd
s 
is 
re
d 
to
 b
ro
w
n
, 
co
a
rs
e,
 
po
or
ly 
so
rt-
e
d,
 a
nd
 c
om
po
se
d 
m
os
tly
 o
f q
ua
rtz
 w
ith
 a
 s
m
al
le
r p
or
-
tio
n 
of
 c
he
rt.
 
G
ra
in
s 
ar
e 
co
at
ed
 w
ith
 c
la
y. 
Sm
al
l le
ns
es
 o
f 
lig
ht
 g
ra
y 
to
 re
dd
ish
 b
ro
w
n
 s
ilt
 a
nd
 c
la
y 
oc
cu
r w
ith
in
 th
e 
M
ou
nd
s. 
Th
e 
M
ou
nd
s 
ca
ps
 u
pl
an
d 
rid
ge
s 
(m
an
tle
d w
ith
 
lo
es
s) 
an
d u
nd
erl
ie
s 
th
e 
M
et
ro
po
lis
 F
o
rm
a
tio
n 
be
ne
at
h 
te
rra
ce
s.
 
Th
e 
lo
w
e
r 
co
n
ta
ct
 is
 e
ro
si
on
al
 a
nd
 u
nc
on
fo
rm
-
a
bl
e.
 
G
   
Cl
ai
bo
rn
e 
an
d 
W
ilc
ox
 F
or
m
at
io
ns
  S
an
d,
 s
ilt,
 
a
n
d 
cl
ay
.
 
Sa
nd
 o
f t
he
 W
ilc
ox
 is
 w
hi
te
 to
 y
e
llo
w
,
 
o
ra
n
ge
,
 
a
n
d 
re
dd
ish
 b
ro
w
n
; fi
ne
 to
 c
oa
rs
e;
 
a
n
d 
po
or
ly 
so
rte
d;
 
a
n
d 
co
n
ta
in
s 
nu
m
e
ro
u
s 
gr
a
nu
le
s 
of
 q
ua
rtz
 a
nd
 g
ra
y 
to
 b
la
ck
 
ch
er
t. 
Th
e 
ch
er
t g
ra
nu
le
s 
ar
e 
we
ll 
ro
un
de
d 
an
d 
po
lis
he
d 
(w
ith
ou
t p
ati
na
) a
nd
 co
mm
on
ly 
are
 ov
o
id
 o
r e
llip
so
id
al
. 
Sa
nd
 a
lso
 c
on
ta
in
s 
a 
litt
le
 m
ica
 a
nd
 c
lay
 b
al
ls 
up
 to
 2
 
in
ch
es
 in
 d
ia
m
et
er
.
 
Th
e 
un
it 
ca
n 
be
 c
ro
ss
-b
ed
de
d 
an
d 
co
m
m
o
n
ly 
co
nt
ai
ns
 la
m
in
ae
 o
f w
hi
te
 c
la
y. 
Si
lt 
an
d 
cla
y 
o
f t
he
 W
ilc
ox
 v
a
ry
 fr
om
 w
hi
te
 to
 p
in
k 
an
d 
pa
le
 o
ra
n
ge
.
 
Sa
nd
 la
m
in
ae
 a
re
 p
re
se
nt
, a
lo
ng
 w
ith
 s
m
al
l ir
on
-o
xi
de
 
tu
be
s 
th
at
 lik
e
ly 
ar
e 
bu
rr
ow
s.
 
Th
e 
Cl
ai
bo
rn
e
 F
o
rm
a
tio
n 
pr
ob
ab
ly 
ov
e
rli
es
 th
e 
W
ilc
ox
 
in
 th
e 
su
bs
ur
fa
ce
 in
 th
e 
so
ut
he
rn
 p
ar
t o
f t
he
 m
ap
 a
re
a.
 
O
liv
e
 (1
97
1) 
rep
ort
s 
th
e 
Cl
ai
bo
rn
e
 to
 b
e 
as
 th
ick
 a
s 
90
 
fe
e
t i
n 
th
e 
Ba
rlo
w
 a
n
d 
Ca
iro
 Q
ua
dr
a
n
gl
es
 in
 K
e
n
tu
ck
y. 
A 
cr
os
s 
se
ct
io
n 
by
 O
liv
e
 (1
97
1) 
ba
se
d o
n d
ata
 fro
m 
the
 
U.
S.
 
Ar
m
y 
Co
rp
s 
of
 E
ng
in
ee
rs
 a
t M
ou
nd
 C
ity
 d
ep
ict
s 
a 
st
ro
ng
ly 
er
os
io
na
l c
on
ta
ct
 a
t t
he
 b
as
e 
of
 th
e 
Cl
ai
bo
rn
e,
 
sc
o
u
re
d 
en
tir
el
y 
th
ro
ug
h 
th
e 
W
ilc
ox
 F
o
rm
a
tio
n 
in
 p
la
ce
s. 
O
liv
e
’s
 id
en
tifi
ca
tio
n 
of
 th
e 
Cl
ai
bo
rn
e
 w
a
s 
co
n
fir
m
e
d 
by
 m
icr
of
o
ss
ils
.
 
N
o 
we
lls
 in
 th
e 
Ill
in
oi
s 
pa
rt 
of
 th
e 
Ca
iro
 
Qu
ad
ra
n
gl
e 
ha
ve
 s
a
m
pl
es
 o
r d
es
cr
ip
tio
ns
 s
uf
fic
ie
nt
ly 
de
ta
ile
d 
to
 d
iff
e
re
n
tia
te
 C
la
ib
or
n
e
 fr
om
 W
ilc
ox
. A
cc
or
d-
in
g 
to
 O
liv
e
 (1
97
1),
 th
e d
iag
no
sti
c f
e
a
tu
re
 o
f t
he
 W
ilc
ox
 
is
 “s
aw
du
st
 s
an
d,
”
 
w
hi
ch
 is
 “s
ilt
y, 
cl
ay
ey
,
 
w
hi
te
-s
pe
ck
le
d 
sa
n
d 
co
m
po
se
d 
of
 q
ua
rtz
, c
la
y, 
a
n
d 
ch
er
t g
ra
in
s 
an
d 
sp
ar
se
 to
 m
od
er
a
te
ly 
ab
u
n
da
nt
 fr
a
gi
le
,
 
cu
rv
e
d,
 s
tri
at
ed
, 
ka
ol
in
ite
 c
ry
st
al
s. 
.
 
.
 
”
 
Su
bs
ur
fa
ce
 O
nl
y
H
   
Po
rt
er
s 
Cr
ee
k 
Cl
ay
 
 
Cl
ay
 is
 d
ar
k 
gr
ay
 to
 d
ar
k 
ol
ive
-
gr
ay
,
 
st
iff
 a
nd
 m
as
siv
e,
 
br
ea
kin
g 
wi
th
 c
on
ch
oi
da
l f
ra
c-
tu
re
.
 
Th
e 
cl
ay
 is
 d
om
in
an
tly
 m
on
tm
or
illo
ni
te
.
 
M
ic
a,
 g
la
u-
co
n
ite
,
 
a
n
d 
oc
ca
sio
na
l s
ilt 
an
d 
sa
nd
 la
m
in
ae
 a
re
 p
re
s-
e
n
t; 
sa
n
d 
in
cr
ea
se
s 
to
w
a
rd
 th
e 
ba
se
.
 
Th
e 
lo
w
e
r 
co
n
ta
ct
 
is
 g
ra
da
tio
na
l. 
I  
 C
la
yt
on
 F
or
m
at
io
n 
 S
an
d 
an
d 
cla
y. 
Sa
nd
y 
cla
y 
to
 
cl
ay
ey
 s
an
d 
is 
gr
e
e
n
is
h 
bl
ac
k,
 m
ic
ac
eo
us
,
 
a
n
d 
hi
gh
ly 
gl
au
co
ni
tic
. I
t i
s 
th
or
ou
gh
ly 
bu
rr
ow
e
d.
 
Pe
bb
le
s 
of
 
o
pa
qu
e,
 
ho
ne
y-
co
lo
re
d,
 a
nd
 d
ar
k 
gr
e
e
n
is
h 
gr
ay
 c
he
rt 
a
re
 c
o
m
m
o
n
 in
 th
e 
lo
w
e
r 
pa
rt.
 
J 
  O
w
l C
re
ek
 F
or
m
at
io
n 
 C
lay
 a
nd
 s
an
d.
 
D
ar
k 
gr
ay
 
cl
ay
 a
nd
 lig
ht
 g
ra
y 
sa
nd
 a
re
 in
te
rb
ed
de
d 
an
d 
la
m
in
at
ed
. 
Th
es
e 
se
di
m
en
ts
 a
re
 m
ica
ce
ou
s 
an
d 
co
nt
ai
n 
gl
au
co
-
n
ite
 p
el
le
ts
.
 
Ko
la
ta
 e
t a
l. (
19
81
) r
ep
ort
ed
 1
4 
fe
e
t o
f O
wl
 
Cr
ee
k,
 w
ith
ou
t r
ea
ch
in
g 
th
e 
ba
se
,
 
in
 a
 d
ril
l h
ol
e 
at
 th
e 
M
os
es
 g
ra
ve
l p
it 
we
st
 o
f M
ou
nd
s. 
Th
is
 th
ick
ne
ss
 is
 n
ea
r 
th
e 
m
ax
im
u
m
 fo
r 
th
is
 u
ni
t i
n 
Ill
in
oi
s. 
K
  M
cN
ai
ry
 F
or
m
at
io
n 
 S
an
d,
 s
ilt,
 a
nd
 c
lay
.
 
Ve
ry
 lit
tle
 
in
fo
rm
a
tio
n 
on
 th
e 
M
cN
ai
ry
 is
 a
va
ila
bl
e 
w
ith
in
 th
e 
Ca
iro
 
Qu
ad
ra
n
gl
e.
 
D
ril
le
r’s
 lo
gs
 g
en
er
a
lly
 re
co
rd
 it
 a
s 
“
sa
n
d.
”
 
In
 a
dja
ce
nt 
are
as
,
 
th
e 
M
cN
ai
ry
 c
on
sis
ts
 o
f i
nt
er
be
dd
ed
 
a
n
d 
in
te
rla
m
in
at
ed
 lig
ht
 g
ra
y, 
ve
ry
 fi
ne
- t
o 
m
ed
iu
m
-
gr
a
in
ed
 q
ua
rtz
-r
ic
h 
sa
nd
 a
nd
 m
ed
iu
m
 to
 d
ar
k 
gr
ay
 s
ilt 
a
n
d 
cla
y, 
a
ll 
co
nt
ai
ni
ng
 a
bu
n
da
nt
 m
ica
. 
L 
  P
o
st
 C
re
ek
 F
or
m
at
io
n 
 G
ra
ve
l. T
hi
s 
fo
rm
a
tio
n 
pr
ob
-
a
bl
y 
is 
pr
es
en
t, 
al
th
ou
gh
 th
er
e 
ar
e 
no
 re
lia
ble
 re
co
rd
s 
o
f t
hi
s 
un
it 
wi
th
in
 th
e 
m
ap
 a
re
a.
 
Th
e 
Po
st
 C
re
ek
 is
 d
om
i-
n
a
n
tly
 g
ra
ve
l c
om
po
se
d 
of
 d
ul
l-t
ex
tu
re
d,
 o
pa
qu
e,
 
lig
ht
-
co
lo
re
d 
ch
er
t p
eb
bl
es
 u
p 
to
 s
ev
e
ra
l i
nc
he
s 
in
 d
ia
m
et
er
.
 
Th
e 
m
at
rix
 is
 p
yr
iti
c 
sa
nd
 a
nd
 c
la
y. 
Th
is
 u
ni
t i
s 
le
nt
ic
ul
ar
,
 
fill
in
g 
de
pr
es
sio
ns
 o
n 
th
e 
be
dr
oc
k 
su
rfa
ce
.
 
Th
e 
lo
w
e
r 
co
n
ta
ct
 is
 u
nc
on
fo
rm
a
bl
e 
on
 P
a
le
oz
o
ic
 b
ed
ro
ck
. 
M
   
Pa
le
oz
oi
c 
Be
dr
o
ck
 
 
Th
es
e 
un
its
 a
re
 n
ot
 e
xp
os
ed
 
o
n
 th
e 
m
ap
 b
u
t i
nf
o
rm
a
tio
n 
is
 fr
om
 w
e
ll 
sa
m
pl
es
 a
nd
 is
 
de
sc
rib
ed
 b
el
ow
.
 
 
